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Description 

BACKGROUNP nF THE INVENTION 
5 Field of the Invention: 

This invention relates to novel triazole derivatives and salts thereof possessing excellent antimycotic activity and 
to a composition for curing mycoses comprising the same. 

10 . Description of the Background Arts: 

Mycosis isclasstfiedintoskin diseases typified by frfcy,ophy<os/s.psor^^^^ 
seated mycoses which include mycotic meningitis, mycotic infectious diseases of respiratory organs, f ungemia. urinary 

oT^^^tpatliS ^deep-seated mycoses are increasing, since they cannot be cured by conventional antibic^ics 
or chloth^Sents Development of a drug efficacious for the treatment of these diseases has therefore been 

""'"very few drugs for curing deep mycoses are known. Only ketoconazole. fluconazole, and the like arnong azole 

compirh^been kno,^ as d'r ugs for curing ^^^PZ^-^rr.;^^^^^ 
satisfactory. Triazole compounds are known from EP-A-0 332 387: EP-A-0 095 828. EP-A-0 061 835. 
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SUMMARY OF THE INVENTION 

m view of this situation the present inventors have synthesized a number of triazole compounds and studied their 
antimycotrc acSieHnd h^^^ that triazole derivatives having the following formula (I) exhibrted excellent an- 

'""^ScordiS' an object of the present invention is to provide a triazole derivative of formula (I). 
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rt,.r.la R- and r.prosen, a hy^og.n alom c , C,^.alk,l group, o, R' and R^ .=9e«, ^ 

rrrxra^srzs^a-^n^-siz 

following description. 

nFTAILED DESCPIPTION OF THE I NVFNTION AND PRFFFRRED EMBODIMENTS 

A C alkvl arouD represented by R^ R^, and RS in fomiula (I) is a linear or branched aikyi group having 1 to 6 
carbon^t^SpecI Smpls are methyl-, ethy,-. n-propyl-. isopropyK n-butyl-. isobutyl-, sec-butyK tert-butyl-. n- 

'^'yd^^SSrhydrobro^ sulfate, p-toluenesulfonate. methanesulfonate fumarate. maleate, succi- 
nate lactate and the like are given as examples of the salts of the compound of formula (I). _ 
nate Jactate. and the |^^^^^^9 ^^^^^^^.^ ^^^^^ 3,„,, 3^,^ ^r the compound of formula (I). All 
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of racemates, optical active isomers, and diasteromers are included In this invention 

Triazolederivativesoftormula(l)andtheirsaltscan bepreparedjor example, accor^^^^ 
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Wherein R2 and have the same meanings as defined above. 

First compound (II) is epo)cyIated and reacted with triazole to produce suffide compound (M). The sulfide com- 
pound (1-1 IS then oxidized to obtain sulfinyl compound (1-2) or sulfonyl compound (1-3). Each step is described In 
more detail below. 

The reaction to produce sulfide compound (1-1 ) from compound (II) is preferably carried out by using 1 to 2 moles 
of epoxylation agent, e.g. trimathylsutfoxonium iodide, and 1 to 3 moles of triazole for 1 mole of compound (11) in the 
presence of 2 to 5 moles of an alkali compound and by heating the mixture at room temperature to 100»C for 1 to 30 
houra. Sodium hydroxide, potassium hydroxide, barium hydroxide, sodium carbonate, potassium carbonate or the like 
can be used as an alkali. Of these, alkali hydroxides are particularly preferable. An alcohol such as methanol ethanol 
propanol, isopropanol, butanol, isobutanol, sec-butanol, tert-butanol, or the like is used as a solvent 

After completion of the reaction, the organic solvent is evaporated, ice-cooled water is added to the residue and 
the residue is extracted with a solvent such as chlorofomi or the like. The target compound can be obtained by drying 
the chloroform layer, evaporating the solvent, and purifying by silica gel column chromatography or the like means 

When the sulfide compound (1-1) has different substituents; i.e.. dWerent Ri and R2, two types of diastereomers 
are produced; A isomer fractionated first by silica gel chromatography and B isomer which elutes later from the column 
The reaction for producing sulfinyl compound (1-2) from sulfide compound (1-1) is carried out by using 1 mole of 
oxidizing agent for 1 mole of sulfide compound (1-1) and by reacting at -10'C to room temperature for 0 1 to 2 hours 
Organic peroxide, manganese dioxide, chromic acid, hydrogen peroxide, or the like can be used as the oxide for the 
reaction, with particularly preferable oxides being organic peroxides. A halogenated hydrocarbon is used as a prefer- 
able solvent After completion of the reaction, the reaction mixture is washed with an alkali carbonate and then water 
dned. distilled for removal of the solvent, and subjected to silica gel column chromatography for purification to obtain 
the target compound. ^ -r / r 

When the sulfinyl compound (1-2) has the same substituents Ri and R2. two types of diastereomers are produced- 
|isomer fractionated first by silica gel chromatography and b isomer which elutes later from the column. When Ri and 
R are differentfrom each other, both a and b isomers are producedfor each one of Aand B isomers of sulfide compound 

The reaction for producing sulfonyl compound (1-3) from suffide compound (1-1 ) is carried out by using 2 to 5 mol s 
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of oxidizing agent for 1 mole ot sulfide compound (!-1) at room temperature to 50°C for 1 to 30 hours. The same 
oxidizing agent, solvent, and purification method as those for producing sulfinyl compound (1-2) can be employed. 

Two types of diastereomers are present for sulfonyi compound (1-3). when the substituents R1 and R2 are different. 
When either one of A or B isomer of sulfide compound (1-1 ) Is used, only one of the diastereomers ot sulfonyi compound 
(1-3) is produced. 

When the carbon atom which have a hydroxyl group substituent in the compound of formula (I) is the only asym- 
metric atom, there are two optical isomers present due to this asymmetric atom. Such optical isomers can be produced, 
for example, by the following reactions. 
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In the reaction scheme, R\ R^, and have the same meanings as defined above, and compounds (IV-1) and 

(IV-2) are diasteromers, . j„„w j. 

In the above reaction scheme, compound (II) is first reacted with optically active sulfinyl compound (111) to produce 
a mixture of diastereomers (IV-1 ) and (IV-2). Only one of the two diastereomers (IV-1 ) and (lV-2) is separated from the 
5 mixture and oxidized to produce sulfonyl compound (V). The sulfonyl compound (V) is then converted into compound 
(VI) by the reaction with acetyl chloride and sodium iodide. After epoxylatlon, th compound (VI) is reacted with triazoie 

to obtain optically active compound (1-4). 

Each of the above reactions are described in more detail. 

Diastereomers (IV-1) and (IV-2) are produced by reacting 1 to 1 .2 moles of optically active sulfinyl compound (III) 

10 for 1 mole of compound (II) in the presence ot 1 to 1 .4 moles of a base at 0°C to room temperature for 0.5 to 5 hours 
Ether tetrahydrofuran, dioxane, n-hexane. or the like is used as a solvent. As a base, lithium diisopropylamide. butyl 
IHhiur^ potassium t-butoxide, sodium amide, sodium hydride, calcium hydride, or the like can be used. Of these, a 
particularly preferable base is lithium diisopropylamide. In order to collect the target compound from the mixture con- 
taining two diastereomers, the reaction mixture is treated with ammonium chloride or the like, extracted with an organic 

75 solvent, and purified by silica gel column chromatography or the like. Purified diastereomer (VI-1 ) isjhus obtained 

Diastereomer (VI-1) is then dissolved into a solvent such as chloroform, dichloromethane. or the like and to the 
solution 2 moles of an oxidizing agent is added for 1 mole of diastereomer (VI-1). The mixture is stirred at -10°C to 
room temperature for 0.5 to 5 hours to obtain sulfonyl compound (V). Hydrogen peroxide, perbenzoic acid, m-chlorop- 
rbenzoic acid, or the like is used as an oxidizing agent. After the reaction, the reaction mixture is washed with an 

20 alkali and purified by silica gel column or the like to Obtain sulfonyl compound (V). 

Sulfonyl compound (V) thus obtained is dissolved into a solvent such as acetone and to the solution 1 to 3 moles 
of acetyl chloride and 1 to 3 moles of sodium iodide for 1 mole of sulfonyl compound (V) is added. The mixture is stirred 
at -10'C to room temperature for 0.5 to 5 hours to obtain compound (VI). After the reaction, the reaction mixture is 
extracted with an organic solvent and purfied by silica gel column or the like to obtain purified compound (VI). 

25 Compound (VI) is dissolved into chloroform, dichloromethane. or the like, and to the solution is added 2 to 10 

moles of triethyloxonium tetrafluoroborate for 1 mole of compound (VI). The mixture is stirred at 0°C to room temper- 
ature for 10 to 30 hours to produce epoxylated compound (VII). After an addition of an alkali, the crude product is 
stirred at O'C to room temperature tor 0.5 to 5 hours. The organic layer is submitted to silica gel column or the like to 
obtain purified epoxylated compound (VII). . , ^. , „ ,j „„„ 

30 Epoxylated compound (VII) is dissolved into a solvent such as N.N-dlmethylformamide, dimethylsulfoxide, ace- 

tonitrile t-butanol. or the like, and to the solution are added 1 to 10 moles of triazoie and 1 to 1 0 moles of an alkali for 
1 mole of compound (VII). The mixture is stirred at O'C to refluxlng temperature for 1 to 30 hours to obtain the target 
optical active compound (1-4). Sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate so- 
dium bicarbonate, potassium bicarbonate, or the like can be used as an alkali. Purified optical active compound (1-4) 

35 can be obtained by extracting the reaction mixture with an organic solvent, evaporating the solvent, and recrystallizing 

from a suitable solvent. l. i \ ^ n.\ 

The raw material compound (II) can easily be prepared according to the following reaction scheme (a) or (b). 



40 



Reaction Scheme (a): 
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( n - 1 ) 




( n - 2 )- 



wherein X represents a halogen atom, Ri, R2-i, and R3 represent a lower alky! group 

ative ^Zf^th^/''^'''?".f ^-(*^"'"°^°"^^*yl)phenacyl halide (Vlil) is converted into the sulfide derK,- 

ative (IX) by the treatment with a lower aikyi mercaptan in the presence of an alkali, followed by the reaction Jh « 

""''^^^^^ ' ^e™atK,e7l) .^f rth^ reaped 1 

the lower alkyi halide to produce diallcyl derivative (11-2). uimei ledciea wiin 



Reaction Scheme (b): 




(XI) 
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wherein X1 and represent a halogen atom. Ri. R2 and R3 have the same meanings d^^'^f ^ P^^'^^^'y;, . 

According to the reaction scheme (b), 4-(trifluo^methyl)benzaldehyde (X) is converted ^^^^^^^^^^^ 
by the Grignard reaction, oxidized into ketone compound (Xli). and successively halogenized into compound (XIII)-. 
Comoound fXIIH is then reacted with mercaptan to obtain compound (II). . ' „ 

AZycWaS of compounds of formula (I) of the present invention is described by way of the following ex- 

Sps of ICR male mice (age: 4 weeks), each group consisting of 5 mice, were subjected to the^experiment. 3.3 
X 106 Candida albicans were injected into caudal vein of each mouse. Starting from 1 hour after the 'njection test 
comoounS disolved in 0 5 ml of 0.06 N hydrochloric acid solution to which 0.2% TO-10M (Trade mark: product of 
NrkrChemicaTc^ ) wa^ v^ere orally administered once each day, four times in total. The mice were observed 
for ?4days"the njection of Candida a/Wcans to compare the average sun^h/al days of the mice to which the test 
compounds we.^ administered wtth the average sun.h.al days of the control group. The indicator T^ (%) were deter- 
mined according to the following equation. 

Av erage survival days of the mice to which the tes t compounds were administered 
T/C {%) = Average survival days of the control 

The results are presented in Table 1 . in which Compound Nos. are the same as those given in Table 2 hereinafter. 



Compound No. 


Dose (mg/kg) 


Survived animalsAested animals 


T/C (%) 


7 


5 


5/5 


412 




2.5 


3/5 


394 




1.25 


0/5 


235 


10 


5 


3/5 


406 




2.5 


2/5 


394 




1.25 


1/5 


306 




0.625 


1/5 


235 


15 


5 


5/5 


412 




2.5 


3/5 


400 




1.25 


2/5 


371 




0.625 


2/5 


341 
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Compound No. 


Dose (ma/kQ) 


ourvivea animais/ieslea animals 


T/C (%) 


Fluconazole (Comparative compound) 


5 


2/5 


300 




2.5 


1/5 


312 




1.25 


1/5 


271 




0.625 


0/5 


141 


Control 




0/5 


100 ■ 



As demonstrated by the above results, in the oral administration compounds of formula (I) the present invention 

When the compound of formula (I) of this invention orasall thereof is used as an antimycotlc^^^^^ 

^' ' °' ^ '° '"9 '^^y °^ parenterally at a dose of 1 0 to 200 mg per day depeSon 
the we.ght. the age. the sex, the physical conditions, or the symptom of the patient or the way of adlistration ' 

Thecompoundoffomiula (l)canbefom,edintovariouspreparations,suchas tablets, granules. powders c^^^^^ 
sol d preparations are produced, the compound of fom,ula (I) is mixed with excipients. and as required, with binders 

™ ^ndTh j^/^H^"'"^' r '"'^^^"'"^ "^^"^^^ agems, AHers. coating agents s^gar'S' 

agents, and the like, and formed into preparations such as tablets, granules, powders, capsules, suppositories or the 
like according to known methods. The compound of the present invention can be also prepared ^rpTeSSons for 
«n by dissolving suspending, or emulsifying it into an aqueous medium such as Sist^led watr. ^r S^Wng i 
into powder wh«.h ,s dissolvable when it is injected. Subcutaneous, intravenous, intraarterial, intra-portalJntCrrto 
neal, or intramuscular injection is applicable. =«He'i»o 

P».ih?.h ^T!f? °°"'P°""'* °' P^«sent invention possesses high antimycotic activity in addition it is 

easily absorbed by iMng bodies, exhibiting itssuperiorbioavailability Thus, thecompound is usefulforcurin 

or preventing infectious diseases in human and animals. ^ mycoses 

Other features of the invention will become apparent in the course of the following description of the exemolan/ 
embodiments which are given for illustration of the invention and are not intended to be limiting thereof ^ 

EXAMPLES 



Reference Example 1 

JVJ ^%t 2-''^°"^°-4'-(trifluoromethyl)acetophenone dissolved in 40 ml of methanol was added under ice-cooling 
wth ^ 1 ^ °' '"^f'^aP^" sodium salt. After the reaction at room temperature tor 1 hour 

o T.?" ^^^""^"'f "^^"'^ was poured into ice^oled water and extracted with dichloromethane The 
sZ^?t^ K^^'.rf T ^'''^ '"^9"^='"'" fo'towed by evaporation of the 

1?=^^'^.!? ^ °' °^ 2-methylthio-4'-(trifluoromethyl)ac9tophenone (yield: 97 7%/ 

NMR(CDCl3)5: 2.13 (S.3H), 3.77 (s.2H).7.74(d.2H),8.17(d.2H) 

Reference Example 2 

ice-I°ot?0^eslrJ^^J?"'''^'""^ '^'''^^"^ S° °' tetrahydrofuran was added under 

ice cooling 0.855 g of a 60% aqueous solution of sodium hydride, and the mixture was reacted at room temoerature 
with s irring until no bubbles were produced. After an addition of 3.34 g of methyl iodide, the m^turwLs^irred L 

7 °' KT'' ' ^'■'^"^^ P°"^^^ '"^^ water and exlracted 

iLnoSSn oTth K ^^^^'^^"l^^' was washed with water and dried over anhydrous magnesium sulfate. After 
oTn cir. ^ f°^f ■ [t'"""' ""^^ P"'"''^ ''''^ Chromatography using nJiexane toobtain 2.16 

g of an oily product of 2-methylthio^'-(trifluoromethyl)propiophenone(yield- 40 8%) 
NMR(CDCIa)5: 1.55(d. 3H), 1.94(s, 3H). 4.30(q. 1H). 7.72(d, 2H). 8.11(d, 2H) 

Reference Example 3 

ice^ooling 0.33 g of a 60% aqueous solution of sodium hydride, and the mixture was reacted at room lemperatur 
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with stirring until no bubbles were produced. After an addition of 1.27 g of methyl iodide, the mixture was stirred at 
room temperature for a further 2 hours. The resultant reaction mixture was poured into ice-cooled water and extrac ed 
with dichloromethane. The organic layer was washed with water and dried over anhydrous magnesium sulfate. After 
evaporation of the solvent, the residue was purified by silica gel column chromatography using n-hexane to obtain 1 .27 
g of an oily product of 2-methylthio-4'-(trifluoromethyl)isobutyrophenone (yield: 59.5%). 
tMMR(CDCl3)8: 1.54(s, 6H). 2.01(8, 3H), 7.66(d, 2H), 8.11(d, 2H) 



Reference Example 4 



10 To a tetrahydrofuran solution of Grignard reagent prepared from 5.35 g of magnesium and 24^6 g of isopropyl 

bromide was added under ice-cooling 17.4 g of 4-(trifluoromethyl)benzaldGhyde dissolved in tetrahydrofuran. and the 
mbrture was stirred for 30 minutes. The resultant reaction mixture was treated with a saturated NH4CI aqueous solution 
and extracted with ether. The organic layer was washed with water and dried over anhydrous magnesium sul ate. Af^er 
evaporation of the solvent, the residue was purified by silica gel column chromatography using n-hexane dichlorometh- 

is ane to obtain 8.02 g of an oily product of 1 -(trifluoromethyl)phenyl-2-methylpropane-1 -ol (yield: 35.8 /o) 
NMR(CDCl3)5: 0.84. 0.96(d, 3H for each). 1 .7-2.1 (m. 1 H). 4.47(d. 1 H). 7.43. 7.58(d. 2H for each) 



Reference Example 5 



To 8 g of i.(trifluoromethyl)phenyl-2-methylpropane-1-ol dissolved in dichloromethane was added 15^8 g of pyrid- 
inlum chlorochromate. and the mixture was stirred at room temperature for 3 hours. After f^^'"9 '^^^^JP^J"^^ 
undissolvable substance by filtration, the filtrate was concentrated and the residue was purified by s. ica gel column 
chromatography to obtain 7.9 g of an oily product of 4-(trifluoromethyl)isobu1yrophenone (yield: 100 /o). 
NN/lR(CDCl3)5: 1.24(d. 6H). 3.4-3.7(m. 1H). 7.71, 8.04 (d. 2H for each) 



Reference Example 6 



To 1 q of 4-(trifluoromethyl)isobutyroph©none dissolved in acetic acid was added 0.81 g of bromine at 40 C, and 
the mixture was stirred for 3 hours. The reaction mixture was poured into ice-cooled water and extracted with ether. 
The organic layer was washed with a 5% sodium bicarbonate aqueous solution and then with water, dried oyer anhy- 
drous magnesium sulfate, and the soK/ent was evaporated to obtain 1 .36 g of an oily product of 2-bromo-4 -(trifluor- 
omethyOisobutyrophenone (yield: 100%). 

NhflR(CDCl3)5: 2.03(s. 6H), 7.71 , 8.1 9(d, 2H for each) 



35 Reference Example 7 



To 1 g of 2-bromo-4'-(trffluoromethyl)isobutyrophenone dissolved in methanol was added under ice-cooling 1 .74 

g of 15% solution of methyl mercaptan sodium salt, and the mbrture was stirred for 30 minutes. The reactiori rriixture 

was poured into ice-cooled water and extracted with dichloromethane. The organic layer was washed with water, dried 

40 . over anhydrous magnesium sulfate, and the solvent was evaporated. The residue was P";'*'^^.''^ '^^^^ 

chromatographyusingn-hexane/dichloromethanetoobtain0.61gofanoilyproductof2-methytthio-4-(tnfluoromethyl) 

isobutyrophenone (yield: 68.7%). 

NMR(CDCl3)8: 1 .54(8, 6H), 2.01 (8, 3H), 7.66. 8.11 (d. 2H) 



45 Example 1 



Into 50 ml of t-butanol were dissolved 4.97 g of 2-methylthio-f-(trifluoromethyl)propiophenone. 8.05 g of trirneth. 
ylsulfoxonlum iodide. 5.61 g of potassium hydroxide, and 3.18 g of 1.2.4-triazole. and the mixture was stirred at 80 C 
for 7 hours After the reaction, the solvent was evaporated, water was added to the residue, and the mi)rture was 
extracted with chloroform. The organic layer was washed with water, dried over anhydrous magnesium sul ate. and 
the solvent was evaporated. The residue was pur^ied by silica gel column chromatography using n-hexane to obtain 
first 0.64 g of A isomer of 3-methylthio-1-(1,2.4-triazol-1-yl)-2-l(4-trrfluoromethyl)phenyl]butane-2-ol (Compound No. 
1) (yield: 9.6%), and then 0.06 g of B Isomer (Compound No. 2) (yield: 0.9%). 



55 Example 2 



To a solution of 0 35 g (1 .05 x 1 0-3 mole) of 3-methylthio-1 -(1 ,2,4-triazol-1 -yl)-2-[(4-trif luoromethyl)phenyl]butane- 
2-0I (Compound No. 1) in 10 ml of chloroform was added under ice-cooling 0.23 g (1.06 x 10-3 mole) of m-chloroper- 
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benzoic acid, and the mixture was stirred at 0 to lO'C for 0.5 hour. The reaction mixture thus obtained was washed 
with 10% potassium carbonate aqueous solution and then with water, dried over anhydrous magnesium sulfate and 
the solvent was evaporated. The residue was purified by silica gel column chromatography using dichloromethane to 
obtain first 0.23 g of a isomer of 3-methylsulfinyl-1-(l.2,4-triazol-1-yl)-2-[(4-trifluoromethyl)phenyllbutane-2-ol (Com- 
pound No. 3) (yield: 62.7%) and subsequently 0.137 g of b isomer (Compound No 4) (yield- 37 3%) 



Example 3 

0 30 g (9.1 X 10^ mole) of 3-methylthio-1-(1.2,4-tria2ol-1-yl)-2-[(4-trifluoromethyl)phenyl]butane-2-ol (Compound 
No. 1 ) was dissolved in 30 ml of chloroform. To the solutton was added 0.586 g (2.72 x 10-3 mole) of m-chloroperbenzoic 
acid, a bit at a time at room temperature, and the mixture was stirred for 2 hours. The reaction mixture thus obtained 
was washed with 10% potassium carbonate aqueous solution and then with water, dried over anhydrous magnesium 
sulfate, and the solvent was evaporated. The residue was purified by silica gel column chromatography using dichlo- 
romethane to obtain 0.33 g of 3-methylsulfonyl-1-(l.2.4-triazol-1-yl)-2-[(4-trif!uoromethyl)phenyll-butane-2-ol (Com- 
pound No. 5) (yield: 100%). 

Example 4 

An oily product of 3-methylsulfonyl-1 -(1 .2.4-tria2ol-1 -yl)-2-[(4-trifluoromethyl)phenyl]butane-2-ol (Compound No 
6) was prepared by the reaction similar to the reaction of Example 3 from 3-methylthio-1 -(1 .2.4-triazol-1 -yl)-2- r(4-trif^ 
luoromethyl)phenyl]butane-2-ol (Compound No. 2). ' 1 1 i\ 

Example 5 

Into 10 ml of t-butanol were dissolved 1.22 g of 2-methylthio-4'-(trifluoromethyl)isobutyrophenone. 1 36 g of tri- 
methylsulfoxonium iodide. 1.07 g of potassium hydroxide, and 0.74 g of 1 .2,4-triazole, and the mixture was stirred at 
80°C for 6 hours. After the reaction, the solvent was evaporated, water was added to the residue, and the mixture was 
extracted with chloroform. The organic layer was washed with water, dried over anhydrous magnesium sulfate and 
the solvent was evaporated. The residue was purified by silica gel column chromatography using dichloromethane to 

obtain 0.66 g of an oily product of 3-methyl-3-methylthio-1-(1.2,4-triazol-1-yl)-2-[(4-trifluoromethyl)phenyl]butane-2-ol 
(Compound No. 7) (yield: 41.1%). 

Example 6 

To a solution of 0.37 g (1 .07 x 1 0-3 mole) of 3-methyl-3-methylthio-1 -(1 ,2.4-triazol-1 -yl)-2-[(4.trifluoromethyl)phenyl] 
butane-2-ol (Compound No. 7) in 10 ml of chloroform was added under ice-cooling 0.231 g (1 .07 x 10-3 mole) of m- 
chloroperbenzoic acid, and the mixture was stirred at 0 to 10°C for 20 minutes. The reaction mixture thus obtained 
was washed with 10% potassium carbonate aqueous solution and then with water, dried over anhydrous magnesium 
sulfate, and the solvent was evaporated. TTie residue was purified by silica gel column chromatography using dichlo- 
romethane to obtain first 0.125 g of a isomer of 3-methyl-3-methylsulfinyl-1-(l,2.4-triazol-1-yl)-2-[(4-trifluoromethyl) 
phenyl]-bu1ane-2-ol (Compound No. 8) (yield: 32.3%), and then 0.1 55 g of b isomer (Compound No. 9) (yield: 40.0%). 

Example 7 

0.36 g (1.04 X 10-3 mole) of 3-methyl-3-methylthio-1-(1,2.4-triazol-1-yl)-2-[(4-1rifluoromethyl)phenyGbutane-2-ol 
(Compound No. 7) was dissolved in 40 ml of chlorofomn. To the solution was added 0.68 g (3.13 x 10-3 mole) of m- 
chloroperbenzoic acid a bit at a time at room temperature, and the mixture was stirred for 14 hours The reaction 
mixture thus obtained was washed with 10% potassium carbonate aqueous solution and then with water, dried over 
anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified by silica gel column chro- 
matography using dichloromethane to obtain 0.36 g of 3-methyl-3-methylsulfonyl-1-(1,2.4-triazol-1-yl)-2-r(4-trifluor- 
omethyl)phenyl]butane-2-ol (Compound No. 10) (yield: 91.5%). 

Example 6 

The following Compounds No. 1 1 -1 5 were prepared in th same manner as in Examples 1 -7. 
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Compound 11 

3-Methylsu!fonylO -(1 ,2,44ria2olO -yl)-2-[(4-trifluoromethyl)phenyl]pentane-2^^ 
£ Compound12 

3-Ethylsulfonyi-3-methyI-1 -(1 ,2,4-tria2ol-1-yl)-2-[(4-trifIuoromethyl)phenyl]butane-2-ol 
Compound 13 

10 

3.t-Butylsulfonyl-1-(1 ,2.4-triazol-1 -yl)-2-I(4-trifluoromethyl)phenyl]butane-2ol (a isomer) 
Compound 14 

IS 3-t-ButylsulfonyI-1-(1,2,4-tria2ol-1-yl)-2-[(4-trifIuoromethyI)pheny^^^ (b isomer) 

Compound 15 

1 -[1 -(1 -melhy Isulf ony l)cyclopropyt]-2-{1 .2.4-triazol-1 -y 1)-1 -[(4-trif luoromethyl)phenyl]6thane-1 -ol 

20 

Reference Example 8 

A mixture ol 9 46 g (6.15 x 10-2 mole) of S(-)methyt-p-tolyl sulfoxide and 100 ml of tetrahydrofuran was added 
dropwise to 53 3 ml of a cyclohexane solution of lithium diisopropylamlde (1 .5 mole/l; 7.99 x 10-2 mole) at 5'C and the 

25 mixture was stirred at room temperature for 2 hours. To this solution was dropwise added at 10»C 16.1 g (6.15 x 10 
mole) of 2-methylthio-4'-(trifluoromethyl)isobuty rophenone and the mixture was stirred at room temperature for a further 
2 hours After evaporating the solvent, an oil obtained was treated with 100 ml of saturated NH4CI aqueous solution 
and extracted with ethyl acetate. The organic layer was washed with water, dried over anhydrous magnesium sutfate 
and the solvent was evaporated. The residue was submitted to silica gel column chromatography using n-hexane/ethyl 

30 acetate to separate two diastereomers (! V-1 ) and (1 V-2) of (-)-a.(1 -methyM -methy lthio)ethyl-a.(4-methylben20sulfiny!) 
methyl-4-(trifluoromethyl)benzyl alcohol. 

Diastereomer (IV-1) 

35 Amount: 11.19 g (yield: 43.8%). an oily substance 
[(x]25 = -64.2' (acetone, c=0.5) 

IRvcm-i 1325. 1065 ^ « « oljn 

NMR(CDCl3)5 ppm: 1 .17. 1.31(s. 3H for each). 1.93(s, 3H). 2.43(s, 3H). 3.64(s. 2H). 7.2-8.0(m. 8H) 

40 Diastereomer (1 V-2) 

Amount: 10.35 g (yield: 40.5%), an oily substance 
[af^ = -131.2** (acetone, c=0.5) 

45 WCDcS 1-17. 1.24(s, 3H for each), 2.04(s, 3H). 2.36(s. 3H). 3.50, 4.17(d. IHforeach). 7.0-7.7(m. 8H) 

Reference Example 9 

11 19 q (2 69 x lO'^ mole) of diastereomer (lV-1) produced in Reference Example 8 was dissolved in 100 mi of 
so dichloromethane. To the mixture was added under ice-cooling 11 .6 g (5.38 x 10-^ mole) ot 80% m-chbrop^^^^ 

acid and the mixture was stirred at 0-1 0» C for 1 hour. The reaction mixture thus obtained was washed with 20 /o sodium 
hydroxide aqueous solution and then with water, dried over anhydrous magnesium sulfate, and the solvent was evap- 
orated The residue was purified by silica gel column chromatography using chlorofomn to obtain l^-^O 9 ^^^^^If 
of (0-a-(1-methyl-1-methylsulfonyl)ethy|.a-(4-methylbenzosulfinyl)methyl^-(trifluoromethyl)benzyt alcohol (V) (yield: 

55 84.6%). 

m.p. 100-102'*C 

[a]25 = .35.6" (acetone. c=0.5) 
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IRvcm-i 1330, 1120. 1065 

NMR(CDCl3)5ppm: 1.18, 1.39(s, 3H for each). 2.43{s. 3H). 3.1S(s. 3H). 3.51. 4.34{d. IHforeach), 7.0-a2(m, BH) 
Reference Example 10 

10.20 g (2.28 x la^ mole) of (-)<t-(l-methylo-methylsulfonyl)ethyl-a-(4-methylbenzosulfinyl)methy|.4.(lrtf^ 
omethyObenzyl alcohol (V) was dissolved in 50 ml of acetone. To the mixture was added dropwise under ice^ooling 
5.36 g (6.83 xlO-2 mole) of acetyl chloride and further added 10.25 g (6.83 x10-2 mole) of sodium iodide, followino 
which the mixture was stirred at O-IO'C for 1 hour. After the solvent was evaporated, the residue was extracted with 
ether. The organic layer was washed with water, dried over anhydrous magnesium sulfate, and concentrated The 
residue was purified by silica gel column chromatography using n^iexane to obtain 8. 93 g of crystals of (+)-a-(1 -methyl- 
1-methylsuIfonyl)ethyl-a-[(4-methyIphenyl)-thio]methyl-4-(trifluoromethyl)benzyl alcohol (VI) (yield: 90.8%). 

m.p. 11M13*C 

[a]25 = +5.e» (acetone. c=0.5) 

IRivcm-i 1330, 1110 

NMR(CDCl3)5 ppm: 1.19, 1.46{s, 3H for each). 2.26(s. 3H). ai0(s. 3H), 4.02. 4.40{d. 1H for each), 6 9-7 2 (m 
4H), 7.4-7.6(m, 4H) 

Reference Example 11 

8.93 g (2.07 x 1 0-2 mole) of (+)-a-(1 -methyl-1 ■methylsulfonyl)ethyl-a-[(4-methyIphenyl)-thio]methyl-4-(trifluorome- 
thyl)benzyl alcohol (VI) was dissolved in 50 ml of dichloromethane, and to the mixture was added dropwise under ice- 
cooling 100 ml of a dichloromethane solution of triethyloxonium tetrafluoroborate (1 mole/I; 0.1 mole), followed by 
stirring at room temperature overnight. After an addition of 40 ml of 20% sodium hydroxide aqueous solution under 
ice-cooiing, the mixture was stirred at room temperature for a further 1 hour. The organic layer was separated, washed 
with water, dried over anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified by 
silica gel column chromatography using n-hexane to obtain 5.45 g of an oily product of (-)-2-(1 -methyl-1 -methylsulfonyl) 
ethyI-2-[(4-(trifluoromethyl)phenylJoxylane (VII) (yield: 85.6%), 

[a]25 = -20.6" (acetone, c=0.5) 
IR: cm-1 1325, 1110 

NMR(CDCl3)$ ppm: 1 -47, 1 .52(s. 3H for each), 2.81 , 3.62 (d, 1 H for each). 2.89(s. 3H). 7,61 (s, 4H) 
Example 9 

1.50 g (4.87 x lO'S mole) of (-)-2-(1-methy|.1-methylsulfonyl)ethy|.2-[(4-(trifluoromethyl)phenyl]oxylane (VII) and 
1.73 g (2.5 x 10-2 mole) of triazole were dissolved in 45 ml of dimethylformamide. To this solution was added 0.69 g 
(5.0 x 10-3 mole) of potassium carbonate and the mixture was stirred at room temperature overnight. The resultant 
mixture was dissolved In a water/ether mixture. The organic layer was separated, washed with water, dried over an- 
hydrous magnesium sulfate, and the solvent was evaporated. The residue was purified by silica gel column chroma- 
tography using chloroform. 1.198 got crystals of (-)-3-methyl-3-methylsulfony|.1-(1,2.4-triazol-1-yl)-2-[(4-trifluorome- 
thyl)phenyl]butane.2-ol (Compound No. 16) was obtained by recrystallizatlon from an Isopropylether/ diethvlether 
mixed solvent (yield: 54.2%). 

[a]g = -g.e*' (acetone, c=0.25) 

Characteristics, IR. and NMR of compounds prepared in Examples 1-9 are shown in Table 2. 
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Obviously, numerous modifications and variations of the present invention ar possible in light of the above teach- 
ings. It is therefore to be understood that within the scope of the appended claims, the invention may be practiced 
otherwise than as specifically described herein. 



Claims 



Claims for the following Contracting States : BE, CH, DE, FR, GB. IT, LI, NL, SE 

1 . A triazole derivative of fomnula (I), 




S{0)nR= 

( I ) 



CF3 

wherein Ri and R2 represent a hydrogen atom or a C^^-alkyl group, or Ri and R2 together form an ethylene, 
tnmethylene or tetramethylene group. R3 represents a C,.6-alkyl group, and n denotes an integer of 0 to 2. provided 
that R^ and R2 are not both a hydrogen atom at the same time, and a salt thereof. 

2. A composition for curing mycoses comprising an effective amount of a triazole derivative or a salt thereof according 
to Claim 1 and a pharmaceutically acceptable carrier 



Claim for the following Contracting State : ES 

1. A process for the preparation of a triazole derivative of formula (I), 



R* R^^ 




wherein Ri and R2 repr sent a hydrogen atom or a Ci.e-alkyl group, or R^ and R2 together form an thylene, 
trimethylene or tetramethylene group. R3 represents a C^.6-aIkyl group, and n denotes an integerof 0 to2. provided 
that Ri and R2 are not both a hydrogen atom at the same time, and a salt thereof, which process comprises the 
steps of: 
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a) epoxylating a compound of formula (II) 




wherein R2, and are as defined above, and reacting the obtained product with triazole to obtain a 
product of formula 1-1 




O 
CP, 



(I -1) 



wherein R2 and R3 are as defined above; 

b) optionally oxidizing the compound of formula 1-1 to obtain a compound of formula 1 -2 or 1 -3 




( I -2) 
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SO,R' 



{ I -3) 



wherein R', R2 and R3 are as defined above. 
Patentanepruche 

Patentanspruche fur folgend© Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, NL, SE 

1 . Triazolderivat der Formel (I) 




S(0) „R 



( I ) 



wobsi R1 und R2 fOr ein Wasserstoffatom oder eine Ci^-Alkylgruppe stehen. cxler Ri und R2 zusammen eine 
Etiiylen-. Trimethylen- oder Tetramethylengruppe bilden, R3 fOr eine C,.6-Alkylgruppe steht. und n fOr eine ganze 
Zahl von 0 bis 2 sleht, mit der MaBgabe, daB Ri und R2 nichl beide glelchzeitig fur ein Wfasserstoffatom stehen 
sowie ein Salz davon. ' 

2. Mittel zur Heilung von Mykosen, das eine wirksame Menge eines Triazolde rivals oder eines Salzes davon nach 
Anspruch 1, sowie einen pharmazeutisch unbedenl<lichen Trager umfaBt. 



Patentanspruch fur folgenden Vertragsstaat : ES 

1 . Verfahren zur Herstellung eines Triazolderivats der Formel (I) 
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to 



R' V 




SCO) nR' 



( I ) 



1S 



20 



wobei Ri und R2 fur ein Wasserstoffatom Oder eine C^^-Alkylgruppe stehen, oder und R2 zusammen eine 
Ethylen- Trimethylen- oder Tetramethylengruppe bilden, R^fQr eine Ci.6-Alky!gruppe steht. und n fur eine ganze 
Zahl von 0 bis 2 steht, mit der MaRgabe. dafi RT und R2 nicht beide gieichzeitig fur ein Wasserstoffatom stehen. 
sowie ein Salz davon, wobei das Verfahren folgende Schritte umfaBt: 

(a) Epoxidierung einer Verbindung der Formel (II) 



25 



30 




35 



wobei R1. R2 und R3 wie oben definiert sind, und Umsetzung des erhaltenen Produkts mit Triazol. um ein 
Produkt der Formel 1-1 zu schaffen 



40 



45 




{ I -1) 



so 



wobei R^ R2 und R^ wie oben definiert sind; 

(b) gegebenenfalls Oxidation der Verbindung der Formel 1-1. um eine Verbindung der Formel 1-2 oder 1-3 zu 
schaffen 



55 



20 



EP 0 435 081 B1 




I D 3 




( I -3) 



wobei R2 und wis oben definiert sind. 



Revendications 



Revendicatlons pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, NL, SE 

1. Derive du triazole de formule (I) 




( I ) 



dans laquelle Ri et R2 repr6sentenf un atoms d'hydrogfene ou un groupe alkyle en C, ou Ri et R2 torment 
!n?n wTnT,"'l','*''^'t"'' °" tStramSthyl^ne. R3 repr6sente un graupe alk^e en C, et n dSsigne 

et un seJde celu^, """" ^■'^^'^"S'" ^" ^^'"^ «^"^P^- 

2. Composition pour gu6rir les mycoses, comprenanl une quantity efficace tfun d6riv6 du triazole ou d'un sel de 
celui-ci. seion la revendication 1, et un excipient acceptable d'un point de vue pharmaceutique. 
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R V ndlcation pour I'Etat contractant suivant : ES 

1 . Proc§d6 pour preparer un d6riv§ du triazole de formule (I) 



10 



15 



20 



25 



30 




S(D) nV 



( I ) 



dans laquelle et R2 repr6sentent un atome d'hydrog^ne ou un groupe alkyle en C^^. ou et R torment 
ensemble un groupe 6thy!fene, trim§thylene ou t6tram6thyt&ne. R^ repr§sente un groupe alkyle en C, et n d^signe 
un entier de 0 ^ 2, ^ la condition que R^ et R2 ne soient pas tous ies deux un atome d'hydrog^ne en m§me temps, 
et un sel de celui-ci, lequel proc6d6 comprend Ies Stapes : 

a) d'^poxydatlon d'un compost de tormule (II) 



35 




40 



dans laquelle n\ R^ et R3 sont tels que d6finis ci^Jessus. et de reaction du produit obtenu, avec du 
triazole pour donner un produit de formule 1-1 



45 



50 




(1-1) 



55 



OU Ri. R2 et R^ sont tets que definis ci-dessus ; , , o i o 

b) §ventuellement. d'oxydatlon du compost de formule 1-1 pour donner un compost de formule 1-2 ou 1-3 
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5 



10 



IS 



20 




CP, 

25 

ou R^ R2 et R3 sont tels que d6finis ci-dessus. 

30 
35 
40 
45 

so 
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